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R$ffFB#©BB] 

cw*«i] aaofT«a)WBiaisnfcs«i:, a»© 

©&14£7 U-£BBTKBLT£BBIM-*BB 
BSMBBKfc^T, *JBttfcan*.*BBBBfffTBtt© 
*»RBffi*»Pi:bTKlEf*B«4, -fr©B*©B 
HBBfc* K?J«B©l«li<4£»Pi:bfciiiB<i^ 
BE*#fiB©BJ:t>*i< LTHUktWUfrSZt* 10 
ttBfc-f«BBB*£B. 

[000 1] 

K 7a -fe ■» tf-BlCttB « ft aBB^ h 'J * a£!©BB 
BttttBCH-rstO-FfeS. 
[000 2] 

[86*©8«3 H 9 BJttfiv h 'J * aSOBBBSBB 
©BiR©««tiaT';fcD, (I. J)~(I + 1, J + 
1) ©4HB£^bTV>So (I.J)©BB©Bfll 20 

5 BXEB^ftftfrBsi 5 1 tnmmi 52c 

ftSftTl^S. ffBffil 5 1 KTfTftaWftBROffB 
ffitt-^OW^aSBLkfcJBBS/m 5»JB«1 5 2fcTO 

&BBaa»©9JWffitt#B**ffl ; F»«±fcBissft 

Tfc<X ffiSffifig££tAb/c?£ B B B £, $MTSlt1ST-iS 
BSKBJEEifiBlibTBBftB^-r*. R (I) » R (I 
+ 1 ) I fx, ( 1 + 1 ) ff OffBBOB^, S 

(j), s (j + oajw, (j + 1 ) m©jubs© 
[0 0 0 3] m 1 of* rsjRtr&j «Rn-r«MM^ 30 

&<DHffi0T'$>So 1 6 1 fciftBBiiHtOHB&fcflB 
*«BT*SJ«©B»B», 1 6 2(«7lllcif41 

*fTB©B»B»T&*. aae^Sfi^gp^n^/'c 1 

6 3©*^T% TBCSSPl 6 4 #36*. £¥BttBas 
16 5, figf 1 6 6©B«*»B1-«S©TBKe» 1 
6 7*<feS. c©g^/^-yT*a*^ffi©lli 6 3<j: 
t)t^ffi©Hl 6 5tfJ:!>*<, fe¥ffi©Sl 6 6. 1 

6 7 j;ofe^ffi©e 1 6 4#j:»>e<» ute^ft^ft 
[o o o 4] m i i it itmszs *Kmw*»fl©B 40 

BB^BTfe*), (a) tifTBBOB^fcWBBOjiS 

*r, ^jsyroBttH, (b) im 1 o©a®©t¥ffi 1 
6 7^<om^cnut>^mmm^m, (c) be 1 o© 

Mffi©fe¥® 1 6 4»#©»BK:int>*B»B*§BTa5 
[0005] ( a ) K.1S^XftWfc<Dmmt. 1711: 

^-r^as?«ffiv 5 ©bb*:, 1 7 2£5vr jg#?«ffiv 

! ©-tT©B^©BS?WHA^»), ^©SiJitiBSj©*: 
3 ©?HffiRBtt V 2 , BftBBa 1 7 4 ©31#!1|{fi V 6 50 



12 7 6 2 7 



fc&oT^So 1 7 5, 1 7 7 tt* ft€ftJIJBB©^ 
ffBffi V 4 , MTUffi V 6 T'35f), Stt*«RlB-r 57U 
-AT-ti 1 7 6. 1 7 8tf££*rBttV 3 > j&TBffiV 
j T-ifcSo V K -V K+1 =V (K= 1 . 2. 4. 5) T? 
|3IWET*&5„ 

[0006] (b), (c) tiRBS t £ijbsh©b& 

fca\fr*BE*^bT^S. 1 7 9. 1 8 2(4167. 
l 6 4tf#©KJW»RtiBli:&!>, GKRBtt (V 
1 ) -BBBBBtt (V 6 ) ) K4?T^«. 1 8 0. 

1 8 3tt#SKMHic&!>, GBBftBift (V 5 . V 

2 ) -HBfl^Bft (V 4 X«V 6 . V 3 XttVx ) ) 
T'&£<, ~%.<0'&Wm 18 1. 18 4 T't4fSAfCA>jb''5 
HE (V 6 -V 3 Xt4V 6 -V! ) ©BtttfSfcbTV 
£ 0 1 7 9. 1 8 2*^181. 184©ifiWST*©- 
7U-ABM©ffl^* 18 1. 18 

T*t4BttSlte b TSlJitBf) b T ^ £ , 

[0007] (b) . (c) ©f4$s$£tt&-ts£, 0 
i ofe¥ffi©<ta(c5imiRjMT (a) , *jsar («) 

©BBbBttOS^v^-j/Wi, iiB{i*t©;S*T«<fi 

t^^rBffiraT?siK-r*^ B#©m^a*i2atfB« 

©JStri t $ B B B ©S»C i^T, ft£t<:iinfc£BnB4»B 

E©js»isaetctt^o*^u, ^m<o^o\mmm^ 

3„ tt-?T£¥ffi©H, G©Hig«#f;:£¥ffiJ:'?I 
BBBEtfffiTLT, rBStt6j tSoT^S. 
[0 0 0 8] ifi^ig^A-ffiSL ffifitlffltc&oTtfcii 

g^s«{4, aa*-BEB«* ? a*a:x-^-y'fx 

hgJ©® B B B |g^££ffl^TV^2>\ fT*«Rtf£< * 
■3TB«BH*«B<ft0, j£*T, 3b6*T*B8iJ-rSB» 

V^a^t^ffi*^fC*fl:t«ft««t?t, 

[0009] 

T, ra^tye,j «ffiK««^BBB^HtB«BBK:B 
«-fat>©T*&3o 
[00 l 0] 

CB«*Bi*-r5fc«>©¥lia *«WttJWi«©BB*W 

4 «nfcfe©"e*o, «ss©ffBBA««ft 

fcWfifc, B»©M«**«JB»astifc»«dlS«BKB» 
*«»U fTBffiKttffBfcB****?, #»Rfc-r* 
mffl^^. BBtttciijMr, »jMTOBflHI9«9l>)« 
® B B B t *>*>SB»ffi#©B14% 7 b- AMIWT*S« bT 
S£BB»-r«BBB*BBKi3V^T, WBBfcSo^SH 
BBWf?BB©iWRBtt*BBi: UTRB-r** 
14, -fr©BB©BlRBBfc, e3»JBB©*BlRBffi* 
bfcBBB*BE*#BB©BJ:D**< bT?g 
B B B ^Btt1- Set «1$B t*Z BBB^BB«S(ft1- a 



(3) 
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[00 1 1] 

ftE£*t<UT^S, ZotZCtT-mi 1 (c) <o 

mmutmtztiz (t>) o®u$i>Km-£ti%&irm 
r^€?e>j ^(6M5-&Ti/^o io 

[00 12] 

mmmmm ©mEtf^tK z~6mmnmmx 
z^xmikicit (tm^mnL-mmm^mm <onm^ 

E0(cJtf5-rs^S^«{fi^S*i: LTHfgift^mffitf 
3 t 5 T'te-ff©B?t§tf)S&Sn£-7j<¥£$ 

©lEtfiPfc-S. ^S^mfe^S^fc U/ili^fi^mE 

t\ v + zv&t)*.2<mmu mmm^ofcmcz-o 

frSSg»ll#jllE©{gT£*iIE LT^S 0 
[0 0 13] 02li#fg$©B#g^gm<D$JISgIrt 

tt^fts^MiuKiaT-^So misv cc i:v zz ^jiin;R 

5 , R 5 tx5 7?-7*n7-Oh7^?-l 1 
WiJSMbT^Eb. tt!f>V cc i:h7>^X^-l 1 
(DX=-y^-mfiV EE H^r^tT^ 1E7*D7-1 30 
2<tO*HaffiVioj*tt^bTV>5o ttifV cc £V zz f?5 
*ffifiR 6 . ^gj&ttRy T'MLTb7>^-l 

1 <D<-X\Z\tlU W^g*tR 7 £gft:£-eTV EE & 
D* V MM^ttft* V cc fC ft t TfflSTf So 

[0 0 14] 1 4&Sq»COM£V cc tU A?3 I 

b-*-T-V DD cD®4£Hi;>]LT^3o A;>jS6v&R> 
5iiiStt?:Ri:1-i.Ei5ti*iggl 6tt, V^SiftL 
TV DD <Qaft£5fELV BB ©Sffi£fc^LT^-5o V DD 40 
-V ss «$,S!Si»©f&JI|5]&$#,D1iM«E> V DD 
- V BB «$Jli8»JtiJ7J [HlKgl5»<0SMIIET*$.5 o 
[0 0 l 5] «f V cc i:V EE B£ffi$riR 8 . Rg T'#E 
LTh7Vi/X^-l 3CD^-X{CA^L, aL>?$- 
*W zz (DmfilOX5 £-7 * D 7-T' V LL ©^ffi*di 
fiLT^So ffijnR l0 ti*l*tC ! £S o V LL «U*al— 
^— l 4(DA7J«tilfc&3<& ES®J©ttiS«fii^V cc 
fr5^^7V7 p l 7-2 l <DftMiJ<D«iS€<4£ffl^ 
CCDEli^T'SmRg «lt(itV EE T-^<, V zz £ 
?Z>Ct$>XZZ>o §ac 3 , c 4 , c 5 , C 6 , C 50 



7 , C 8 «&ft{ficQ££{tffi-efc5c 
[0 0 l 6] |Bl1«{cmffiV cc i:V EE H^SSiRii, R)2 
T*MLTh7^X?-2 7CD^-XtcA7jU ftffi 
fi fit?: R jo t T S X 5 $ - 7 * o 7 - T* V PP <Dmtil£ 
ffl7jLT</>&o VppfiV UH i0iSS{iii:^:5J:-5lcgm 

tt*V EE i:-r«^7^7*l 2. 16, 2 2~2 6<DIE 

[0017] v cc , v DD , v ss , v zz o«8lttffl{i, V 

CC^S^O v t LT«*tfV D D=-5 v, V ss =-10 
v, V zz =-4 0 vffeS, V LL . Vp P « (V EE (X« 
V zz ) +£^E) , (V cc -£mE) ©gffiT&Vfr 

6, gfitRg. Ruiiyit- ^*-Kk«lKi6i: 

TRg , R 12 *9«S«t*liy"J»«bTh5V^X*- 
13, 2 7©^-XKA*|-f SJgfCLT&a^o V LL , 
VppttXx (V CC -5£^E) , (V EE +^«E (> 

w m ) ) -ew<, s*tR 8 . R 12 £ttAT, ^n^n 
ttffiv cc , v EE t h^yv'x^-o^-xfflicyxt- 

^*-H*0**, «JaR 9 , R n tiS5»J^-rS« 
jjJfcLTfcav. b^al/-^-> ^T>7©S1SiE 

Hc*»«<4*a^tf, v LL , v ?? <ommc^x, v 

=FaU-*-l 4liV zz , ^-^7>7l 2, 1 6, 1 7 
-2 6 ©WflgSffitt V cc t V EE fc -f 3 C t T' £ So 
[0 0 18] m{4V DD , VmiMfc:, ffinR 4 
FDj , RjSaSfitR 3 » StaRj , Ri . R 2 *E0<J» 
^LT^EL, ^<omtt*1IE7*n7-l 7-20 

^iibT, ^n ; fnv 1 + , Vj . v 2 , v 3 o*(tt*ff 

«{3iV3«, Vj -V 2 =V 2 -V 3 =VT*^5o 01 

R 3 *SEft«*T, ffiiE^T«fiV 1 + -V 2 =V + kf 
So ?IEI^Tm{iiV 3 + t=:g«C 3 X'&ffltZ&X^Z 

imiRmiiLVz K«a-r*«tt«aw»ctT, ^e^*t 

«{ilV 1 + *SCti*g§g2 l«»T^5. 31 
«S<E*«SgO»3Setfi«X^lg*i R K 5 1 < H« * 
ft> V! + -V 2 =V 2 -V 3 +T*$.So trOil*!«ffitta 
5E-r*attSIE^O^ifl'«ffiV 6 fc3FU\, 

[0019] t^®, ?ijn«so<i^oistt^ge^-a-5 
/-c*o^mffiv 4 + , v 4 , v 5 . v 6 , v 6 + tt. ±EV 

3 + , V 3 . V 2 , Vj . Vj + omffi%> ATjfiSv 5§il 

&mPiicRtTz&imm®zz~2 6x\ v^s 
tt, v 4 tt^^wwtt, v 5 ttfT©ifWR«ffi, v 6 a 
5 =v 5 -v 6 + =v + x*&r>x. miEmmm^&m 

[0020] noimvmiSLzmmicLx. im^mo. 



(4) 



*«BbTfTft5. a-en»a«*ii: LTRKisaifcnr 

[00 2 1] ^^7>7 P 1 7~2 0<D\f]t%r>X^Z 
If, 1 7~2 6©;t^7y7'©ffl7 l J©gaC 1 , C 2 4 

ttfftsaci . c 2 io 

[0 0 2 2] ffiEMttnBffiV^tt, IB8K*<fcV 2 fc« 

*.T«V\ V 3 *E»l«LTflF*i:fctfT**S. 
B#R 3 ttjfittk-rS. 
[0 0 2 3] #EB»W\ VccfcVmOWffiliBteflKS 
b, Vj + , V, ©*ffi««VijDJ:t)ffi<**«KR4 fcR 
j , Rj , R 2 ©attJt*aA,TtfiV>. R 4 fc«*T 
yx*- WEtf (V CC -V DD ) *9**V^x^-jr-f 
*-F*«^*Ci:*l«-e#T, ^Jfr-HDi ©»#tt 20 
JS&fcbTfc&V. iKDVcctVifflHco^Eli^^VEE 

*iftfcEW4«M=«ijau v cc i:v EE iiii**n*ttv 

1 . v 2 . v 3 . V 4 . V 5 , V 6 ©WffifflflfflKftE 
U ^EttffiW«tlE7*a7-T-ffl^bTfefil/\ 
[0 0 2 4] «»BlW<attfiffl©*^7>'7'tt2ffl« 

±©ft»©*^7 y fowmtt t? « c t #t* # s. 
Wfcfj««o^a*!*ffiV2 , v 5 &tfMwntuAB 

K<DSiim{fiV BB ai73ffl0^^7>7«> *tSM?iJ8g& 
[0 0 2 5] fS B B B SBS)mffi{i, Vdd^Vj+^V! >V 2 30 « 

>v 3 ^v 3 + >v MM >v 4 + ^v 4 >v 5 >v 6 ^v 6 + > 
v BB Ka^*o, Vj ~v 3 ztajitztiTyfcD 
mmmommmmtv cc x\ v 4 ~v 6 

«fowt<* (v cc -v LL ) i: (v P p-v EE ) mum 

[0 0 2 6] 03«#8g§©M&gj^B©?IJ{8l©fflf! 
[HlSSST-aD^o 3 Hi7k¥X*-HI<fH ST £*n>y* 
CPT'KJMU -9->7U>yfl^C (1) , C (2) , 40 
■ *mtl?Z>~>7 h U^X*-T£»)> ->7 b b->*X? 

-<DHi^«a*<DiB#s#^xD d© i ^-f-onmrnm 

^*-9->7'UvyLTV^a5>jOiaBK«ji^**. a 

[0 0 2 7] 3 2ii77fffeD< v-7 hb^X*-© 
tti*>C (1) *^*-y;^GifcU HflHI*tDD 
©-#£ll KA*)U C (1) ©<!#T'7-y^-rSo 

3 3 ttM«soffl^asfffl©'f *-7>n» L P * * □ 

7^CL 2 fcU 5-yf-3 2©ffi*jQ 1 fcATJ 1 2 fc* 
57'J-y77n-v7T% LPA' *1' (=V DD )<fc') 50 
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6 



'0' (=V SS ) K&3fc{I*ftfHSrS*l3o 3 4ttlH 

77n-y7°T\ 7'J-y77a-y73 3©ffi^Q 2 ^l 3 
fcAfiU 7VyT7u<v?3 3©d^#g#r£tl£ifi 
M-7jOpj£gl8l?acD<i^£Q 3 t LT, -<*-7"/Wi*§ 
LP© '0' KIBlWLTffi^-rSc, 
[0 0 2 8] frWE, J>J«SOfi^SttfiC-r*l«J« 
©-fT©B*03fflR»)IH% '0' T»BW"J-r*fi^Mtt, 
* 1' T'X^7f3 5tcJ:t>7>Jy7 , 7ny73 4©tb 

*iq 3 ©£&{i*fQ 3 *£at>\ 'o- xmy*-*- 

5 7© ' T fcB*)T'X^-y^3 6tJ;DQ 3 %M^X\ 
7'J-y77n-y73 3©tti^Q 2 fc©-<^X^;V— >7 
*737%t§. 3 7ttffl^Q 2 * t -fT»i:H««ft6 
If T , S&ftlf '0' M= '0" Offtt 

ste^«isi«tt^e.if 'o' , g&ntf * i ' t&So 

fTmS©^a^«ffi?r*£ptcbT?i«®©li^{I#^S 

etam^ 'o* , nsxtf *r icaj&bT^*. 
[0029] Ft,mi%tmtfmttz>8f<DmiE®m<oM 

0-ffOffl*OjfflRJHHfc*ISUS«r, #j«r©«tt*M 
■pHIIEfciftfcU Tittitm '0' X-mJEWt, T 

■eif«iiE*ffi*atf«*. t y ^-*-5 8 ? 

5<EU FfcfcfctC^yF5 9£fc!5, -?-©aJ73«:-<^ 
y7*7 3 7 <Dttitltt<t>lZt7 3 8* t t>, 
*7 3 8 toaj^tfl-^F t©f-^K3 9£i:-3Tl/^ e 
[0 0 3 0] 7'J-y7"7a-y73 3©ffi*lQ 2 I q , 

*7 3 8©ffi7l£I x » ^yK3 90lH**I y ^b 
Ts b^rt^&lH!8g4 0T*V DD -V ss ^e>V DD -V BB © 
ffib^;U©fl^tC^b, Q, X, YfcbTtil^bT 
l/^o Q* «Q©SC«^T-a5So 
[003 1] SttSlgffi^POti:, 6 0-6 2©lHlg§T* 

v DD _ v SS*' 6 v DD - v BB^*^ U^O^t 
U 6 3, 6 4Tv^>y7rbTP. P©E3SfI*IP* t 
bTV^So ^ IfjSffOlMWi^Q. Q* » ^MiiE, 
SiEoaiR©#X. Y, fftt«#P. P*©3A7^T*7 
>F41~44, fyh'45~48^i:0, u^*y* 
;Uh5>->*X^-4 9-5 2, Pft^h^^'X 
^-5 3~5 6^SJ®bT, fffi B B B ^|gi()1-Sm{ii^XV 

■kom&^a^b, mimnmmm^s (1) ^ai^u 

[003 2] E#Ftf ' 1 ' ©ffiEffl«l»«^, YtiX 

n&mmx&^o m^Ttf 'o 1 ■ei*jMiB»x*' 
r 1 j v y# roj X'&o, isiEmzxtf roj , y^ 

rijT'SSo (Q. X. P) fCOVT, (1. 1. 

1) f«ty K 4 7 t- h 5 y>*x^- 5 5 *^ y b s 

(1) Sr/SffmffiV! tU (0, 1, 1) T'ti^VF 
4 6T-h7>->*X£- 5 4 3y*ybT#jSfl"«(ftV3. 
(1, 0. 1 ) XHti- >F4 8fh7^W-5 6tf 

1 



*>bTffiE^Tttffiv, + , (0, 0, 1) x&i-yf 



(5) 



4 5T'F5:^X*-5 3tf*yLT«IE#j&fl"*ttV 
3 + fc-r^„ StttfElE-r St, (1. 1. 0) X'H7> 
H 4 2 T- h 5 y i/*X2- 5 0 * ;/L S ( 1 ) *£*Tm 
ffiV 6 , (0. 1, 0) T'li7>H4 3Th7y^3! 
-5 1tf*>WfMfffiV4 , (1. 0, 0) T'&7 
VF4 1 T-h^^v'X^-4 9#*>L$IEOTi{£V 
6 + , (0, 0, 0) T*«7^ K4 4T'h5>->*X^-5 
2 tf* > LHIE#j&ff*{ft V 4 + fc -r 5„ 

[0 0 3 3] S^FAV'l' T'T% ' 1 ' fc-TSk, X 

= rij , y= roj imtEmvmtiLtrjiZ,, io 

cm. miEmm^ (k=i. 3. 4. 6) t*&^/c 
{4v K + tv K zmmmcLxts^x, fi^F* 'o 1 t 

h7^X?-49t50, 51i:52, 5 3 t 5 4 , 

5 5 t 5 6&M?iJ8S!£ftT> (Q, P) ©tt&T'V 
! . V 3 , V 4 , V 6 Ort-OCD«ffi*^«'nSo 

[0 0 3 4] 3 2~5 6fre>$53ll?iJ©l]SS6 5i:|B| 
&&@SS6 6l;ilgayiJ<D@S&T*fc-DT, 6 7«y7hW 

•>*x*-©ai*)C (2) T-y-yyjy^n^H^t^ 20 

£931 (a + 1) ?IJ(CS (a + 1) ©ffi*f£ffl*lLT^ 
So 3 1~3 9, 4 OO-gBtS 7~6 0«V DD -V SS 
©«i£T*»lft*U 4 0©*gfl#i: 4 1 ~5 6, 6 1 
~6 4teV DD -V BB ©miI?S-e»lftLT^i., 
[0 0 3 5] 0 4te, 03(C^-rigSj[HlSStCffll/^c, H 
^{I*f§E«ffl©7D-y77ay73 3. 3 4<D@SS0T* 
^Dy^CLtf ' 1 ' X'^rJ-y^MU^>^- 
f-l 1 **yZ#XXl) I n«fc*yf 

T*#tii*HUf:|p|Uli««^ffiltffi7JfSo CO«* 30 
uv^ymSMy^-Z-l Z, 7 4tt*7LtVS. 
^D«^CL«i '0' K&Sfc, CL©5S£<t€CL* 
*T i:4ot, *ny**J»I!-fy/<-*--7 1, 
7 6**7, 7 3, 7 4**ytUT, 7 3t-T>^- 

*-7 2-eft*&A,£Mft4*fittrr£fcttii:. 7 

4, 7 5*iiUT(±i^-rSli®ffi#Q%SSi-r5o 
[0 0 3 6] 05»*^OB«*^HOfTffl!l<Offifl 
@g§0T'&3„ 8 1 ttgifiX*-H3^V ST *-f*--7' 

Mm ipztu-ytt Lxmm u -fr«Ka«?#« 

t^Sffl^D (1) , D (2) , •», D (b) , -%m 40 
iltii/y h 1^>*X*-T*£S. 8 2 tt l^l/g&BB 
T\ ->7hU->'X^-tH^D (1) fcATJlfcU V DD 
- V ss*» 5 V DD - V BB^^tt U^;UC0{I^ Q £ UT 
V>S„ Q* «QOSeff^T'feSo 
[0 0 3 7] ®14Se{i^PO«, 9 1~9 3©Ih]S8T* 

v DD~ v SS *» 6 v DD~ v BB®«& l"</W©a#K:S» 
U 9 4, 9 5tA777lTP, POKKd^P* t 
LTl^S. aft, ^SlRO®#Q. Q* fcffitt€#P. 
P* ©2A*JT7>F8 3, 8 4fc + yF8 5, 8 6% 
1 1), N^-V^;Vh9y->*X^-8 7. 88tP?t 50 



5- 1 2 7 6 2 7 

8 

yZ)irb7>i/7>5-8 9, 90%»LT, % 

»-r*«tt/<xv«i:9«ffi*a«?u sifT©fT«tHi 

#R (1) fctttfjLT^*. 
[0 0 3 8] (Q, P) fCO^T, (1, 1) T'tiTV 
F8 3T'h5>i'X*-8 7tf*yLR (1) 
iV 6 tU (0, 1) F8 5T?h5>S>X* 

-8 9««*vL#a««ffiV2 fc-r*. stt^se-r* 
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(54) [Title of the Invention] IMAGE DISPLAY DEVICE 
(57) [Abstract] 

[Purpose] To correct "display unevenness" caused in a 
passive matrix type liquid crystal display device. 
[Constitution] When an image signal applied to a column 
electrode of a liquid crystal display body is inverted on 
the basis of the non-selection potential of a row 
electrode, during the period of time the image signals of 
one row are applied to the column electrode, the image 
signal voltage based upon the non-selection potential of 
the column electrode is taken as the correction voltage 
V+ and made larger than the image signal voltage V in 
non-inversion, and the drop of the driving effective 
voltage in inversion is corrected to reduce "display 
unevenness" . 

[Claim] 

[Claim 1] An image display device, in which liquid 
crystal is held between a substrate where a plurality of 
row electrodes are formed and an opposite substrate where 
a plurality of column electrodes are formed, a potential 
signal for making a pixel selected or non-selected is 
sent to the row electrodes row by row, an image signal 
for lighting or non-lighting is sent to the column 
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electrodes, and the polarity of a driving signal applied 
to the liquid crystal is inverted by a frame cycle to 
achieve alternating current drive, characterized in that 
when an image signal applied to the column electrodes is 
inverted on the basis of the non-selection potential of 
the row electrode, during the selection period of pixels 
of one row, the image signal voltage based upon the non- 
selection potential of the column electrode is made 
larger than that in the non-inversion to drive the liquid 
crystal . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

This invention relates to a passive matrix type 
image display device for use in a computer, a word 
processor and so on. 
[0002] 
[Prior Art] 

Fig. 9 is a block diagram of a pixel of a passive 
matrix type image display device, which shows four pixels 
(I, J) to (1 + 1, J+l). Liquid crystal 153 of the pixel of 
(I, J) is held between a row electrode 151 and a column 
electrode 152 disposed intersecting perpendicularly to 
each other. A plurality of row transparent electrodes 
parallel to the row electrode 151 are formed on one glass 
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substrate, a plurality of column transparent electrodes 
parallel to the column electrode 152 are formed on an 
opposite glass substrate, and the liquid crystal enclosed 
between both substrates is voltage controlled at every 
pixel by the intersecting electrodes to display an image. 
The reference numerals R(I), R(I+1) are signals of column 
electrodes of the row I and the row (1+1), and S(J) and 
S(J+1) are signals of column electrodes of the column J 
and column (J+l) . 
[0003] 

Fig. 10 is a diagram showing a screen of a liquid 
crystal display body for explaining "display unevenness". 
The reference numeral 161 is a column side driving 
circuit for supplying a signal to the column electrodes 
of the liquid crystal display body, and 162 is a row side 
driving circuit for sending a signal to the row 
electrodes. The right half surface of the screen is a 
display of a black solid 163 for the most part, and a 
white part 164 is on the lower side thereof. The left 
half surface is a display where horizontal stripes of a 
black part 165 and a white part 166 are repeated, and a 
white part 167 is on the lower side thereof. In this 
display pattern, the black 165 of the left half surface 
is deeper than the black 163 of the right half surface, 
and the white 164 of the right half surface is deeper 
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than the white 166 and the white 167 of the left half 
surface to cause "display unevenness" in which the black 
and the white are respectively not uniform in density. 
[0004] 

Fig. 11 is a driving signal diagram of the liquid 
crystal for explaining the "display unevenness", (a) is a 
potential diagram of a signal of the row electrode and 
lighting and non-lighting of the column electrode, (b) is 
a driving signal diagram applied to the liquid crystal of 
the left half surface 167 part of the screen shown in 
Fig. 10, and (c) is a driving signal diagram applied to 
the liquid crystal of the right half surface 164 part of 
the screen shown in Fig. 10. 
[0005] 

In Fig. 11(a), the signal of the row electrode has a 
period at a non-selection potential V 5 designated by the 
reference numeral 171, and a selection period of pixels 
of one row at the selection potential Vi designated by the 
reference numeral 172, and in the next frame where the 
polarity is inverted due to the alternating current drive 
of the liquid crystal, the non-selection period is at the 
non-selection potential V 2 designated by the reference 
numeral 173, and the selection period is at the selection 
potential V 6 designated by the reference numeral 174. The 
reference numerals 175, 177 are respectively the non- 
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lighting potential V 4 and the lighting potential Ve of the 
column electrode, and in the frame where the polarity is 
inverted, the reference numerals 176, 178 are the non- 
lighting potential V 3 and the lighting potential Vi . V K - 
V k+ i =V (K=l, 2, 4, 5), so the voltage is the same. 
[0006] 

Figs. 11 (b) and (c) show the voltage applied to the 
liquid crystal between the row electrode and the column 
electrode. The reference numerals 179, 182 are the 
selection periods of liquid crystal in the 167 and 164 
parts, and they are at (the selection potential (Vi) - the 
image signal potential (Vs) ) . The reference numerals 180, 
183 are the non-selection periods, and they are at (the 
non-selection potential (V 5/ V 2 ) - the image signal 
potential (V 4 or V 6 , V 3 or V x ) ) . In the next selection 
periods 181, 184, the polarity of the voltage (V 6 - V 3 or 
V6 - Vi) applied to the liquid crystal is inverted. The 
signals of one frame period from the 179 and 182 
immediately before the 181 and 184 cause inversion of 
polarity in the next frame from the 181 and 184 on, 
thereby performing alternating current drive. 
[0007] 

The slant line parts in (b) and (c) are compared 
with each other. In a pattern having a large number of 
times of repeating lighting (white) and non-lighting 
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(black) in the column direction like the left half 
surface of Fig. 10, when the image signal is inverted 
between the lighting potential and the non-lighting 
potential, a curve is caused in the response waveform of 
the driving signal voltage applied to the liquid crystal 
by the output resistance of the signal, the resistance of 
the electrode and the capacity of the liquid crystal, and 
the area of the slant line part is smaller than the 
pattern having no change of the image signal like the 
right half surface. Accordingly, in both the black and 
white pixels of the left half surface, the driving 
effective voltage drops more than in those of the right 
half surface, resulting in "display unevenness" . 

[0008] 

Although the image display device, which has been 
more and more developed into large-area and high 
precision in recent years, adopts a super twist type 
liquid crystal display system having a steep 
transmissivity-voltage curve, the row electrode is 
increased in number to shorten the selection period, the 
driving effective voltages for discriminating between 
lighting and non-lighting become close, resulting in the 
disadvantage that the above " display unevenness" is 
easily recognized in some pattern as in the contrast 
between a fine character display and a large pattern. 
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[0009] 

[Problems that the Invention is to Solve] 

This invention has been made to overcome the above 
disadvantage of the prior art, and it is an object of the 
invention to provide a new image display device, which 
may reduce "display unevenness" by using the improved 
driving method not known in the past. 

[0010] 

[Means for Solving the Problem] 

The invention has been made to solve the above problem 
and provide an image display device, in which liquid 
crystal is held between a substrate where a plurality of 
row electrodes are formed and an opposite substrate where 
a plurality of column electrodes are formed, a potential 
signal for making a pixel to be selected or non-selected 
is sent to the row electrodes row by row, an image signal 
for lighting or non-lighting is sent to the column 
electrodes, and the polarity of a driving signal applied 
to the liquid crystal is inverted by a frame cycle to 
achieve alternating current drive, characterized in that 
when an image signal applied to the column electrodes is 
inverted on the basis of the non-selection potential of 
the column electrode, during the selection period of 
pixels of one row, the image signal voltage based upon 
the non-selection potential of the column electrode is 
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made larger than that in the non-inversion to drive the 
liquid crystal. 

[0011] 

[Operation] 

In the invention, when the image signal applied to 
the column electrode is inverted on the basis of the non- 
selection potential of the row electrode, as compared 
with that in the non-inversion, during the period the 
image signals of one row are applied to the column 
electrodes, the image signal voltage based upon the non- 
selection potential of the column electrode is made 
larger. Thus, an effective voltage drop due to a curve 
of the driving response waveform shown in the slant line 
part of Fig. 11(b) compared with the slant line part of 
Fig. 11 (c) is compensated to reduce "display 
unevenness" . 
[0012] 

[Embodiment] 

Fig. 1 is a driving signal diagram of liquid crystal 
of an image display device according to the invention, 
which shows the voltage applied to liquid crystal between 
a row electrode and a column electrode. The reference 
numeral 1 designates a selection period in which voltage 
of (selection potential - image signal potential) is 
applied to the liquid crystal, and the reference numerals 
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2 to 6 designate a non-selection period, in which voltage 
of (non-selection potential - image signal potential) is 
applied to the liquid crystal. In the period 3 following 
the 2 and in the period 5 following 4, the image signal 
potential is inverted on the basis of the non-selection 
potential corresponding to the voltage 0 of the non- 
selection period, and in the periods 3 and 5, the voltage 
of V + is applied to the liquid crystal in one horizontal 
scan period the pixels of one row are selected. In the 
period 4 following the 3 and in the period 6 following 5, 
the image signals are in the same state to be at the 
lighting potential and at the non-lighting potential, 
respectively, and do not cross the non-selection 
potential to be non-inversion, so that the voltage of V 
is applied to the liquid crystal. The image signal 
voltage is based upon the non-selection potential, and V + 
is regulated to be larger than V, thereby correcting the 
drop of the driving effective voltage due to inversion of 
the image signal. 
[0013] 

Fig. 2 is a power supply circuit diagram for 
creating the liquid crystal driving potential of the 
image display device according to the invention. 
Resistors R 5 , R5 and a transistor 11 of an emitter 
follower are connected in series between a power supply 
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V C c and V Z z to divide the voltage, and the voltage between 
the power supply V C c and the emitter potential V E e of the 
transistor 11 is bisected to output the intermediate 
potential Vmm from a voltage follower 12. The voltage 
between the power supply V cc and the V zz is divided by a 
resistor R 6 and a variable resistor R 7 to be input to the 
base of the transistor 11, and the variable resistor R 7 is 
varied to regulate the potentials V E e and Vmm to V cc . 
[0014] 

The reference numeral 14 designates a regulator, 
which takes V C c as a reference COM and has the input IN at 
potential V L l/ thereby making the potential of V S s. The 
reference numeral 15 designates a regulator, which takes 
V S s as a reference COM and the V C c as input IN, thereby 
outputting the potential of V DD . An inversion amplifier 
16 taking R as input resistance and R as feedback 
resistance inverts the potential of V DD on the basis of Vmm 
to output the potential of V B b. The V DD - V S s is the power 
supply voltage of a logic circuit part of a liquid 
crystal driving circuit, and V DD - V BB is the power supply 
voltage of a liquid crystal driving output circuit part. 
[0015] 

The voltage between the power supply V C c and V E e is 
divided by resistors R 8 , R9 to be input to the base of a 
transistor 13, and a collector outputs the potential of 
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V L l by the emitter follower at the potential of V zz . A 
resistor Ri 0 is a load. The V LL becomes the input potential 
of the regulator 14, besides it is used for the power 
supply potential on the negative electrode side of 
operational amplifiers 17 to 21 taking V C c as the power 
supply potential on the positive electrode side. In this 
circuit, the resistor R 9 may be V zz , not the potential V EE . 
The capacitors C 3/ C 4 , C 5 , C 6 , C 7 and C 8 are provided for 
stabilizing each potential. 
[0016] 

Similarly the voltage between the potential V C c and 
V E e is divided by resistors Ru, Ri 2 to be input to the 
base of a transistor 27, and the potential of V PP is 
output by an emitter follower taking R i0 as a load 
resistor. The voltage dividing ratio of the resistors Ru 
to R12 is determined so that the V PP is higher than the 
Vmm, and it is used for the power supply potential of the 
positive electrode side of the operational amplifiers 12, 
16, 22 to 2 6 taking V EE as the power supply potential on 
the negative electrode side. 
[0017] 

As to the power supply potential of V C c, V DD/ V ss , 
V zz , taking the V C c as a reference Ov, for example, V D d =- 
5v, V S s =-10v and V zz =-4 0v. Since the V LL and V PP may be 
the potential of (V EE (or V zz ) + a constant voltage) , (V cc 
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- a constant voltage) , the resistors R 9/ Rn may be input 
to the bases of the transistors 13, 27 by serially 
connecting a Zener diode and resistors lower than the R 8 
and R12 at need. The V LL and V PP may be (V C c - a constant 
voltage) (V EE + a constant voltage (>Vmm) ) as well, and 
instead of the resistors R 8 and R12/ the Zener diode may 
be put in the connecting state between each of the 
potential V C c and V EE and the base of the transistor, and 
serially connected to the resistors Rg, Rn . When the 
power supply potential is selected within the rated 
ranges of the regulator and the operational amplifier, 
instead of the potential of V L l and V PP/ the regulator 14 
can be V zz , and the power supply potential of the 
operational amplifiers 12, 16, 17 to 26 can be V cc and V EE . 
[0018] 

The resistor R 4 , a diode Di , a variable resistor R 3 
and resistors Ri, R lf R 2 are connected in series between 
the potential V D d and VW to divide the voltage, and the 
potential at each point is passed through voltage 
followers 17 to 20 to make the potential of Vi + , Vi, V 2 , 
V 3 , respectively. The lighting potential Vi, the non- 
selection potential V 2 of the row, and the non-lighting 
potential V 3 are Vi - V 2 = V 2 - V 3 = V. The correction 
voltage of V + in an image signal change shown in Fig. 1 is 
made to the correction lighting potential Vi + - V 2 =V + by 
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varying a variable resistor R 3 . The correction non- 
lighting potential V 3 + is made by inverting the correction 
lighting potential Vi + by an inversion amplifier 21 on the 
basis of the potential corresponding to the non-selection 
potential V 2 stabilized by the capacitor C 3 . Normally, 
the feedback resistor of the inversion amplifier is set 
equal to the input resistor R, so Vi + - V 2 =V 2 - V 3 + . The 
selection potential of the row is equal to the lighting 
potential V6 in the inversion of polarity mentioned later. 
[0019] 

Each potential V 4 + , V 4 , V 5 , V 6 , V 6 + for inverting the 
polarity of a signal of the row electrode and the column 
electrode is made by inverting the potential of the above 
V 3 + , V 3/ V 2 , Vi, Vi + on the basis of VW by inversion 
amplifiers 22 to 26 taking R as both the input resistor 
and the feedback resistor. The reference numeral V 4 + is 
the correction non-lighting potential, V 4 is the non- 
lighting potential, V 5 is the non-selection potential of 
the row, V 6 is the lighting potential, and the V 6 + is the 
correction lighting potential. Accordingly, V 4 * - V5 = V5 
- V 6 + = V + , and the correction potential is regulated 
interlocking with one variable resistor R 3 . The selection 
potential of the row in the inversion of polarity is made 
equal to the above lighting potential Vi . The capacitors 
Ci and C 2 are provided for stabilizing the liquid crystal 
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driving potential . 
[0020] 

On the basis of the non-selection potential of the 
row, the response waveform varies with the changing 
direction of the image signal between the non-lighting 
potential and the lighting potential, and when fine 
adjustment is needed, the input or the feedback resistor 
of the inversion amplifier 21 outputting the correction 
non-lighting potential V 3 + is fine controlled. In the 
drawing, a variable fine control resistor R v is attached 
in series to the R as the feedback resistor. 
[0021] 

The partial potential which is the input of the 
operational amplifiers 17 to 20 or the potential 
connected to the input resistor of the operational 
amplifiers 21 to 26, and if the potential for driving the 
liquid crystal needs to be separated, the capacitors Ci, 
C 2 of output of the operational amplifiers 17 to 26 are 
removed, further a voltage follower outputs, and the 
capacitors Ci , C 2 are attached to the output terminal. 
[0022] 

The correction lighting potential Vi + can be made by 
inverting and amplifying the V 3 on the basis of the 
potential corresponding to the non-selection potential V 2 
using an inversion amplifier capable of adjusting the 
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feedback resistance/input resistance ratio to 1 or more 
instead of the operational amplifier 17. At that time, 
the R3 is short-circuit. 
[0023] 

A voltage dividing circuit is constructed between 
the potential V C c and Vmm, and the resistance ratio of the 
resistor R 4 , Ri , Ri, R2 may be selected so that the 
potential of Vi + , Vi is lower than V D d- A Zener diode 
whose Zener voltage is larger than (V cc - V DD ) may be used 
instead of the R 4 , and the part of the diode Di may be 
short-circuit. The voltage dividing mechanism between 
the V cc and the Vmm is constructed in inversion symmetry in 
the direction of V EE/ the voltage between the potential V C c 
and V EE is divided for outputting the potential of Vi, V 2 , 
V 3/ V 4 , V 5/ V 6 , and the others than the correction 
potential may be output by a voltage follower. 
[0024] 

The operational amplifiers for outputting the liquid 
crystal driving potential may be configured by parallel 
connection of two or more operational amplifiers. 
Especially, the operational amplifiers for outputting the 
non-selection potential V 2/ V 5 of the row electrode and 
the power supply potential V BB of the liquid crystal 
driving output circuit are preferably configured by 
parallel connection of the two or more operational 
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amplifiers to lower output resistance. 
[0025] 

The liquid crystal driving potential is selected to 
be V DD ^ V x + > Vi > V 2 > V 3 > V 3 + > Vmm > V 4 * > V 4 > V 5 >V 6 > V 6 * 
> V B b/ the power supply potential of the positive 
electrode side of the operational amplifier for 
outputting Vi to V 3 is V C c/ the power supply potential on 
the negative electrode side of the operational amplifier 
for outputting V 4 to V 6 is V EE , compared with the output 
potential, the power supply potential on both electrode 
sides of the operational amplifier is wider by the 
voltage of (V C c - V DD ) or more, and the V LL and V PP are set 
so that the (V C c - V LL ) and (V PP - V EE ) are substantially 
equal voltage. 
[0026] 

Fig. 3 is a column side driving circuit diagram of 
the image display device according to the invention. The 
reference numeral 31 is a shift register for transferring 
a horizontal start signal H ST by clock CP, and outputting 

sampling signals C(l), C(2), , and the output of the 

shift register is common to a-column circuit, which 
samples an image signal of each one of a-number of image 
signal bus DD . As the number of a, selected is 4 or 8 . 
[0027] 

The reference numeral 32 is a latch, which takes the 
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output C(l) of the shift register as an enable input d, 
inputs one of the image signal DD to Ii and latches the 
same by the signal of the C(l). The reference numeral 33 
is a flip-flop, which takes an enable signal LP for 
updating the signal of the column electrode as a clock 
CL 2 , and takes the output Qi of the latch 3 2 as input l 2 
to update the signal when the LP changes from x l' (=V DD ) 
to x 0' (=V S s) - The reference numeral 34 is a flip-flop 
similarly taking an enable signal LP as clock CL 3 , in 
which the output Q 2 of the flip-flop 33 is input to I 3 , 
and immediately before the signal of the flip-flop 3 3 is 
updated, the signal of one horizontal scan period is Q 3/ 
which is output in synchronization with % 0 ' of the enable 
signal LP. 
[0028] 

The signal M for identifying the selection period of 
pixels of one row by '0' at the point of time the signals 
of the row electrode and the column electrode cause 
inversion of polarity is x l', an inversion signal Q 3 * of 
the output Q 3 of the flip-flop 34 is selected by a switch 
35, and in the case of *0', Q 3 is selected by switch 36 
according to * 1 ' output of an inverter 57 , and inclusive- 
ORed 37 with the output Q 2 of the flip-flop 33. The 
inclusive OR 37 is % 1' when the signal Q2 is in the same 
state as one row before, and '0' if different. When 
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M= ' 0 ' causes inversion of polarity, if in the same state, 
the inclusive OR is x 0', and *1' if different. When the 
image signal of the column electrode is inverted on the 
basis of the non-selection potential of the row 
electrode, it corresponds to '0', and non-inversion 
corresponds to * 1 ' . 
[0029] 

F is a signal for designating selection of a 
correction function when the image signal changes, and T 
is a signal for determining the period in which actually 
the potential of lighting and non-lighting is taken as 
correction potential in one horizontal scan period in the 
case of correction, that is, in the selection period of 
pixels of one row. The signal F designates the 

correction by and the signal T causes selection of 

the correction potential by '0', and selection of the 
non-correction potential by * 1 ' in correction. The signal 
T is inverted by an inverter 58, and NANDed 59 with F, 
the output is ORed 3 8 with the output of the inclusive OR 
37, and the output of the OR 3 8 is NANDed 3 9 with the 
signal F. 
[0030] 

When the output Q 2 of the flip-flop 33 is I Q , the 
output of the OR is I x , the output of the NAND 39 is I Y , 
the signal of the potential level V DD - V S s is converted to 
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the signal of the potential level of V D d - V B b by the level 
conversion circuit 40, and output as Q, X and Y. Q* is 
an inversion signal of Q. 
[0031] 

The polarity inversion signal PO is converted from 
the potential level of V D d - V S s to the signal of the 
potential level of V DD - V B b by the circuits 60 to 62, and 
buffered by 63, 64 to form an inversion signal P* of P, 
P. Three inputs, the lighting and non-lighting image 
signals Q, Q* , the selection signals X, Y of non- 
correction and correction, and polarity signals P, P* are 
ANDed 41 to 44, and NANDed 45 to 48, to control N-channel 
transistors 49 to 52 and P-channel transistors 53 to 56, 
and the potential is selected from the potential bus V 
for driving the liquid crystal to output the image signal 
S(l) of the first column. 
[0032] 

When the signal F is '1' designating the correction 
function, Y is an inversion signal of X. When the Signal 
T is "0' f in the case of non-correction, X is w l" and Y 
is n 0", and in the case of correction, X is "0" and Y is 
w l". Concerning the (Q,X,P), in the case of (1, 1, 1), 
the transistor 55 is turned on by the NAND 47 to make the 
signal S(l) at the lighting potential Vi . In the case of 
(0,1,1), the transistor 54 is turned on by the NAND 46 to 
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make the signal at the non-lighting potential V 3 , in the 
case of (1,0,1), the transistor 56 is turned on by the 
NAND 48 to make the signal at the correction lighting 
potential Vi + , and in the case of (0,0,1), the transistor 
53 is turned on by the NAND 4 5 to make the signal at the 
correction non-lighting potential V 3 + . When the polarity 
is inverted, in the case of (1,1,0), the transistor 50 is 
turned on by the AND 42 to make the signal S(l) at the 
lighting potential V 6 , in the case of (0,1,0), the 
transistor 51 is turned on by the AND 43 to make the 
signal at the non-lighting potential V 4 , in the case of 

(1,0,0), the transistor 49 is turned on by the AND 41 to 
make the signal at the correction lighting potential V 6 + , 
and in the case of (0,0,0), the transistor 52 is turned 
on by the AND 44 to make the signal at the correction 
non-lighting potential V 4 + . 

[0033] 

When the signal F is % 1' and the signal T is x l' , X 
= "1" and Y = "0" so that the potential in non-correction 
is obtained. At this time, the column electrode signal, 
which has been at the correction potential V K + (K=l, 3, 4, 
6) , becomes non-correction potential V K . When the liquid 
crystal driving potential VK+ and VK are previously made 
equal and the signal F is '0' not to designate the 
correction function, X and Y are both "1", the 



20 



transistors 49 and 50, 51 and 52, 53 and 54, and 55 and 
56 are parallel connected, and in the state of (Q,P), one 
potential is selected from Vi, V 3 , V 4 and V 6 . 
[0034] 

A circuit 66 similar to the first column circuit 65 
including the components designated by the reference 
numerals 32 to 56 is the a-th column circuit, and the 
reference numeral 67 is the output C(2) of a shift 
register, which outputs a signal of S(a+1) to the (a+1)- 
th column from an image signal to be sampled. Some of 
the components 31 to 3 9 and 40, and the components 57 to 
6 0 are actuated by the power supply system of V DD -V S s, and 
the most part of the component 40, the components 41 to 
56 and 61 to 64 are actuated by the power supply system 
of Vdd-Vbb . 
[0035] 

Fig. 4 is a circuit diagram of the flip-flops 33, 34 
for storing an image signal, which are used in the 
driving circuit shown in Fig. 3. When the clock CL is 
x l', a clock control type inverter 71 is turned on to 
write the input I, and the same image signal as that 
before writing is retained and output by a clock control 
type inverter 7 6 and an inverter 7 5 turned on 
simultaneously. At this time, clock control type 

inverters 73, 74 are turned off. When the clock CL 
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becomes '0', the inversion signal CL* of the CL is x l' so 
that the clock control type inverters 71, 76 are turned 
off and the inverters 73, 74 are turned on to retain the 
image signal written by the inverters 73, 72, and also 
update the image signal Q output through the inverters 
74, 75. 
[0036] 

Fig. 5 is a row side driving circuit diagram of an 
image display device according to the invention. The 
reference numeral 81 is a shift register, which transfers 
a vertical start signal VST taking an enable signal LP as 
a clock, and outputs signals D(l), D(2), ...D(b), 
entering the selection state row by row. The reference 
numeral 82 is a level conversion circuit, which takes the 
output D(l) of the shift register as input I, and 
converts the potential level of the signal Q from V DD -V S s 
to V DD - V B b. Q* is an inversion signal of Q. 
[0037] 

A polarity inversion signal PO is converted from the 
potential level V D d-V S s to the potential level of V dd -V B b by 
the circuits 91 to 93, and buffered by 94, 95 to form an 
inversion signal P* of P, P. Two inputs of the selection 
and non-selection signals Q, Q* and the polarity signals 
P, P* are ANDed 83,84 and NANDed 85, 86 to control N- 
channel transistors 87, 88 and P-channel transistors 89, 
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90, and the potential is selected from the potential bus 
V for driving the liquid crystal to output a row 
electrode signal R'(l) of the first row. 
[0038] 

Concerning (Q,P), -in the case of (1,1), the 
transistor 87 is turned on by the AND 83 to make the R(l) 
at the selection potential V 6 , in the case of (0,1), the 
transistor 89 is turned on by the NAND 85 to make the 
R(l) at the non-selection potential V 2 . When the polarity 
is inverted, in the case of (1,0), the transistor 90 is 
turned on to make the R(l) at the selection potential Vi , 
and in the case of (0,0), the transistor 88 is turned on 
by the AND 84 to make the R(l) at the non-selection 
potential V 5 . The circuits 97, 98 similar, to the first 
row circuit 96 including the components 82 to 90 create 
row electrode signals R(2), R(b) from the output of the 
second row and the b-th row shift registers. Part of the 
components 81, 82 and 91 are actuated by a power supply 
system of V D d-V S s/ and part of 82 and the components 83 to 
9 0 and 92 to 9 5 are actuated by a power supply system of 

Vdd~V B b • 
[0039] 

Fig. 6 is a signal waveform chart for explaining the 
operation of the image display device according to the 
invention shown in Figs. 2, 3, 5, which shows the case 



23 



where the signal F is '1' to select the correction 
function, and the signal T designating the correction 
period is always '0'. In synchronization with the timing 
that the enable signal LP becomes "0'(=V S s)# the polarity 
inversion signal PO, the signal M designating the 
selection period of one row in the inversion of polarity, 
the column electrode signal S(J) of the column J, the row 
electrode signals R(I), R(I+1), R(I+2) of the row I, row 

(1 + 1) , and row (1 + 2) change. The signal. R(I) takes the 
selection potential VI when the S(J) is at 104, and takes 
the non-selection potential V2 at the subsequent 105 when 
inversion of polarity occurs, and the signal R(I++1) of 
the next row becomes the selection potential V6 . At that 
time, the signal R(I + 2), which has been at the non- 
selection potential V, becomes the selection potential V6 
in synchronization with the timing that the R(I+1) 
becomes the non-selection potential V2 , and the signal of 
the row electrode is a potential signal for making the 
pixel selected and non-selected row by row. 

[0040] 

The parts designated by the reference numeral 101 in 
the image signal S(J) of the column electrode are the 
non-selection potentials of the row electrode, which are 
at the potential V 5 and V 2 in synchronization with the 
polarity inversion signal PO. When M is ' 1' and an image 
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signal is inverted on the basis of the non-selection 
potential 101 from 102 to 103, and from 106 to 107, the 
image signal changes from V 6 to V 4 * and from V 3 + to Vi + , 
respectively, to be correct. The change from 103 to 104 
is non-reversion, so it changes from V 4 + to non-correction 
potential V 4 . At the time of changing from 107 to 108 and 
from 109 to 110 when M changes from ! T to x 0', although 
the image signal changes between the lighting potentials 
or between the non-lighting potentials, the image signal 
is inverted on the basis of the non-selection potential 
101 and changed from Vi + to V 6 + and from V 4 to V 3 + , 
respectively, to be corrected. At the time of changing 
from 104 to 105 and from 111 to 112, although the image 
signal changes between the lighting and non-lighting 
potentials, the image signal is non-inversion on the 
basis of the non-selection potential 101, and changed 
from V 4 to Vi and from V 3 + to V 6 , respectively, to be at 
the non-correction potential. 
[0041] 

As shown in Fig. 1, when the voltage between the 
non-correction image signal potential and the non- 
selection potential is V, and the voltage between the 
correction image signal potential and the non-selection 
potential is V + , the image signal voltage is V+ in one 
horizontal scan period when the image signal is inverted 



on the basis of the non-selection potential, and it is V 
in the non-reversion. When the signal T is always '0', 
before and after the inversion of the image signal, the 
image signal voltage changes from V or V + to V + , and in 
the case of non-inversion transition, the image signal 
voltage changes from V or V + to V. The (V + - V) is 
considerably smaller than V, so in the case of driving 
the image display device having 400 row electrodes at a 
duty of 1/400 and with a frame frequency of 60 Hz, it is 
regulated to the voltage about within 200 mV. 
[0042] 

Fig. 7 is a signal waveform chart of a driving 
method, in which the image signal is at the correction 
potential from the change time thereof, and it is at the 
non-correction potential in the latter half of the 
selection period of the pixels of one row in the image 
display device of the invention. The signal F is to 
select the correction function, and the signal T 
designating the correction period takes '0' in 
synchronization with the '0' of the enable signal LP, and 
in the latter half of one horizontal scan period, it 
becomes The polarity inversion signal PO, and the 

image signal S(J) of the column electrode of the column J 
show the same state change as that in Fig. 6. The 
reference numeral 121 shows a change in non-selection 
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potential of the row electrode. 
[0043] 

In the 122-123 to 124-125 corresponding to 106 to 107 
in Fig, 6, it changes V3 + -V 3 to Vi + -Vi, in the former half 
122, 124 of one horizontal scan period, it is at the 
correction potential, and in the latter half short 
periods 123, 125, it is at the non-correction potential. 
In the 124-125 to 126-127 corresponding to 107 to 108, it 
changes Vi + -Vi to V 6 + -V 6 , and at the time when the image 
signal is inverted on the basis of the non-selection 
potential, the image signal voltage changes from V to V + . 
Since the correction voltage V + always changes to the non- 
correction voltage V in the latter half of one horizontal 
scan period, in the transition of non-inversion, it is 
still V, and in the 128-129 to 130 corresponding to 111 to 
112, it changes V 3 + -V 3 to V 6 . 
[0044] 

Fig. 8 is a signal waveform chart of a driving 
method, in which the image signal is at the non- 
correction potential at the change time thereof, and 
after the change, it is at the correction potential, and 
before the selection period of the next row, it is at the 
non-correction potential in the image display device of 
the invention. The signal F is x l', and the signal T is 
x 0' in the middle of one horizontal scan period, and % 1' 



in the leading part and the trailing part. The polarity 
inversion signal PO and the image signal S(J) of the 
column electrode of the column J show the same state 
change as in Fig. 6 and Fig. 7. The reference numeral 131 
shows a change in non-selection potential of the row 
electrode. The 137-138 -139 corresponding to 107 changes 
to V r Vi + -Vi corresponding to x l', x 0', * 1 ' . 
[0045] 

Corresponding to 102 to 103, in the 132 to 133-134, 
it changes V 6 to V 4 -V 4 + . In the 135-136 to 137-138 

corresponding to 106 to 107, it changes V 3 + -V 3 to Vi,Vi + . 
In the 138-139 to 140-141 corresponding to 107 to 108, it 
changes Vi + -Vi to V 6 -V 6 + . In the 142 to 143-144 

corresponding to 109 to 110, it changes V 4 to V 3 -V 3 + . At 
the point at which the image signal is inverted on the 
basis of the non-selection potential, the image signal 
voltage changes at the non-correction voltage V, and 
after that, it becomes the correction voltage V + within 
the selection period of pixels of one row. The 
transition of image signal voltage in the non-inversion 
is still the non-correction voltage V similarly to that 
of Fig. 7, and in the 145-146 to 147 corresponding to 111 
to 112, it changes V 3 + -V 3 to V 6 . 
[0046] 

[Advantage of the Invention] 



28 



According to the invention, in the passive matrix 
type image display device in which the liquid crystal is 
held between the row electrodes and the column electrode 
intersecting perpendicularly to each other, when the 
image signal applied to the column electrode is inverted 
on the basis of the non-selection potential of the row 
electrode, as compared with that in the non-inversion, 
during the period the image signals of one row are 
applied to the column electrodes, the image signal 
voltage based upon the non-selection potential of the 
column electrode is made larger to invert the polarity of 
the driving signal applied to the liquid crystal in the 
frame cycle, thereby achieving the alternating current 
drive . 
[0047] 

When the image signal is inverted on the basis of 
the non-selection potential, a curve is caused in the 
response waveform of the driving signal voltage applied 
to the liquid crystal by the output resistance of the 
signal, the resistance of the electrode and the capacity 
of the liquid crystal. According to the invention, the 
"display unevenness" caused when in the pixel having a 
high inversion frequency, the driving effective voltage 
drops more than in the pixel having a low inversion 
frequency may be reduced by applying the corrected large 



29 



image signal voltage to the liquid crystal in inverting 
the image signal. The respective driving effective 
voltages of the lighting pixel and the non-lighting pixel 
are made uniform to display an image of high quality. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a driving signal diagram of liquid 
crystal of an image display device according to the 
invention . 

[Fig. 2] Fig. 2 is a power supply circuit diagram for 
making the liquid crystal driving potential of the image 
display device according to the invention. 

[Fig. 3] Fig. 3 is a column side driving circuit 
diagram of the image display device according to the 
invention . 

[Fig. 4] Fig. 4 is a circuit diagram of a flip-flop for 
storing an image signal used in the driving circuit shown 
in Fig. 3 . 

[Fig. 5] Fig. 5 is a row side driving circuit diagram 
of the image display device according to the invention. 

[Fig. 6] Fig. 6 is a signal waveform chart for 
explaining the operation of the image display device 
according to the invention. 

[Fig. 7] Fig. 7 is a signal waveform chart of a driving 
method, in which the image signal is at the correction 
potential from the change time thereof, and it is at the 
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non-correction potential in the latter half of the 
selection period of the pixel of one row in the image 
display device of the invention, 

[Fig. 8] Fig. 8 is a signal waveform chart of a driving 
method, in which the image signal is at the non- 
correction potential at the change time thereof, and 
after the change, it is at the correction potential, and 
before the selection period of the next row, it is at the 
non-correction potential in the image display device of 
the invention. 

[Fig. 9] Fig. 9 is a block diagram of a pixel of a 
passive matrix type image display device. 

[Fig. 10] Fig. 10 is a diagram showing a screen of a 
liquid crystal display body for explaining "display 
unevenness" . 

[Fig. 11] Fig. 11(a) is a potential diagram of a signal 
of the row electrode and lighting and non-lighting of the 
column electrode; (b) is a driving signal diagram applied 
to the liquid crystal of the left half surface 167 part 
of the screen shown in Fig. 10, and (c) is a driving 
signal diagram applied to the liquid crystal of the right 
half surface 164 part of the screen shown in Fig. 10. 
[Description of the Reference Numerals and Signs] 
V: non-correction image signal voltage based upon non- 
selection potential 
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V + : correction, image signal voltage based upon non- 
selection potential 

Vi + : correction lighting potential 

Vi : selection potential to lighting potential and V5 

V2: non-selection potential 

V 3 : non-lighting potential 

V 3 + : correction non-lighting potential 

V 4 + : correction non-lighting potential in polarity 
inversion of V 3 + 

V 4 : non-lighting potential in polarity inversion of V 3 
V 5 : non-selection potential in polarity inversion of V 2 
Ve: lighting potential in polarity inversion of VI and 
selection potential to V 2 

V6 + : correction lighting potential in polarity inversion 
of Vi + 
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